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(54) Pharmaceutical composition 



insoluble polymer Is loaded with methylhydroxyprogesterone acetate (MAPI by: 
The thus-loaded polymer is useful as a pharmaceutical composition. 
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(a) preparing and grindin 

(b) (i) preparing a mixture 
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SPECIFICATION 



Pharmaceutical composition 

5 This invention relatesto formulations of 6a-methyl. 17a-hydroxy-progesterone acetate (medroxyprogester- 6 

0 MAp 8 was incCndently synthesized in 1958 by two different research 9™upsjt is a synthetic steroid 
derived from progesterone and exerts, by oral and intramuscular routes, a progestine actwity. 
MAP isTo used at higher doses and by the same administration routes, in cancer treatment In this 

10 the^Deuti^ 

b ologSedTa) of MAP being these properties the controlling and limiting steps of the overall absorption 
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P Tewettabilityanddis^^ , B 
1* in h?anv cases very active drugs present a poor absorption profile due to their unfavourable dissolution 15 

■ bee^ppTS 

Therefore much effort has been devoted to develop new formulations or new techniques to get better 

riut CoSrTbl^ [attention have recently gained two new research lines based on the preparation of ^ 

Ri£2me^^^^ 

8 This" mention reiates to systems in which MAP is leaded in/on any; ^»^^-^^ k ^ er ( ° r 26 
combination thereof) e.g. cross-linked polyvinylpyrrolidone, hereinafter referred to as cross-linked PVP. 
Lionel Formulae ^Supplement 3, p. 368), cross-linked sodium carboxymethylcellulose (National 

^he'SingformsofMAPWonswellablewater-lnsoluble » 
wetobStJpropeS. of MAP In aqueous or biological media due to ene or both of the followmg fartors: 

l^eduction of the dissolution energy of MAP brought about by its comp '^°L^[!l^jf|r. 
the transition of its original crystalline state into a higher energy state (lower melbng P«nt). ...... 

2)inSrease^ 35 
35 accordingly provides a process for loading a water-swellable water-insoluble 

polymer with methyl hydroxyprogesterone acetate (MAP), which process comprises, 
(a) preparing and grinding a mixture of said polymer and MAP; and/or m! ^, 1Mils 
b ^nSeXa a mixture of a said polymer which is stable under the heat.ng to wh.ch the mixture is 
40 Jfi^^FASSlAP end (inUing the mixture up to the ™W e ^^ 

(c) swelling a said polymer with e MAP solution capable thereof and drying the resulting swollen 

^TnToaradSSes of the systems consisting in drugs loaded in/on hydrophlHc, swe.lab.e. 

hydrSJ swellable water-insolubie polymers which may be used in the present process are in fact 

already used and marketed as dlslntegrents for oral 8olid ; dos °fl e ' or ™;. „ th „ , M of w^^ble 60 
3 Avoidance of the viscous layer around the drug which can be related with the use of water^oluble 50 
polymers and can hinder the drug diffusion and slow down the < dtesolubon £™ess. 

nmnared accordlna to the invention, consist of MAP end any hydrophllic. swellable. 

^rcloss-linkL solium carboxymethylcellulose, cross-linked starch, cross-linked dextran, etc) heving the ^ 
66 ™^3l^ mlto1 00m.ofwatervo.umeu^keper flra mofdry^ 
Th s chamSsoc brings about a high swelling end an effective disintegration (in water or in b ological 
Julds! ^o^hTsySm wl?h e powerful dispersion of its constituents and an immediate release of MAP 

« ™? of water swelling (e.g. cross-linked PVP achieves maximum swelling In less than five minutes). 60 

60 Thto S^SZfi So%mXned effects of swelling, disintegration, dispersion and disso.ution 

ofthe MAP molecules am accomplished in every short period of time. . .. oM . p 

3 Weter Insolubility. Thie property rules out possible negetlve effects able to slow down the MAP 

dissoSn pnSs a fe.g. building up of a viscous layer around MAP) and brings abort h™*" * 
65 finX disporaed homogeneous suspension which assures a rapid gastric emptying to the absorption site. 65 
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Three methods can be applied to preparethe systems comprising MAP and any of the insoluble swellable 
polymers aforementioned: 1) grinding of a mixture of MAP and the polymer; 2) heating up to the melting 
temperature of MAP of a mixture of the drug and the polymer; 3) swelling of the polymer with a solution of 
MAP and subsequent drying. The details of the three methods are given below. 

5 5 

1 . Cogrinding of mixture of MAP and the polymer 

A dry mixture of MAP and any of the swellable insoluble polymers aforementioned Is laced In a rotating 
ball mill, in a vibrational bal I mill, in an automatic mortar mill or any other suitable crushing apparatus and 
ground as long as complete amorphlzatlon of the crystalline MAP is achieved. The completeness of the 

10 amorphization process can be checked bythe absence in the Differential Scanning Calorlmetry thermogram 10 
of the resulting drug-polymer system of the transition peak relative to the solid/liquid endothermic transition 
of the crystalline MAP (i.e., enthalpy of melting practically null). The grinding of the MAP swellable polymer 
mixture can be also stopped any time a degree of amorphization (0-100%) of MAP (measured bythe 
reduction of the enthalpy of melting of the crystalline MAP) sufficient to sensibly increase the MAP 

15 dissolution rate is achieved. Alternatively, the grinding of the MAP-swellable polymer mixture can be 16 
stopped any time the original crystalline form of MAP has been transformed into another, more energetic 
form: this transformation is Indicated by the shifting of the original endothermic peak to lower temperatures. 
This new higher energy form of MAP presents higher dissolution rate and bioavailability. 
Weight ratios between MAP and the swellable water-in-soluble polymer in the mixture to be ground can vary 

20 from 1 :0.1 to 1 :100 w/w MAPrpoIymer, preferably from 1 :1 to 1 :100 w/w MAP:polymer. For each total 20 
amount of mixture the correct time of grinding necessary for the desired degree of amorphization or the 
formation of a higher energy form of MAP must be checked, therefore for each MAP-polymer system the 
most practical combination of weight ratio and time of grinding can be identified. Examples of drug: 
swellable insoluble polymer weight ratios and grinding times will be given later. 

25 The resulting ground mixture of MAP and the swellable polymer can then be forced through a sieve to 
eliminate possible aggregates and subsequently mixed in any mixing device to guarantee further 

h °^rresui?ng powdered ground system of MAP and swellable polymer can be subsequently used to 
prepare a ny desired solid dosage form (e.g. capsules, tablets, etc) with or without the addition of any of the 
30 common excipients used in pharmaceutical formulations. 

2. Heating up to melting temperature of MAP of a mixture of the drug andthe polymer. 

A dry mixture of crystalline MAP and any of the swellable Insoluble polymers aforementioned (chosen 
among those with good thermal stability at the melting point of MAP) is placed in a container inside a 

35 thermoreguiated high vacuum oven; after evacuation, a nitrogen flow is established over the MAP-polymer 35 
mixture and temperature raised to a value sufficient to bring about the melting of MAP. Alternatively, the 
mixture of MAP and the polymer is placed in the glass flask of a rotating evaporator; after evacuation, a flow 
of nitrogen is established over the MAP-polymer mixture and the glass flask placed in an oil bath at a 
temperature sufficient to bring about the melting of MAP. Any other heating apparatus (hot plate, muffle, 

40 tube oven, etc.) can be usefully applied, as long as the temperature can be carefully checked and held 40 



The MAP-polymer mixture is heated as long as the desired degree of amorphization (0-100%) of crystalline 
MAP is achieved, which can be checked by Differential Scanning Calorimetry. 
Weight ratios of MAP and the polymer In the mixture to be heated can vary from 1 :0.1 to 1 : 100 w/w 
45 MAPpolymer, preferably from 1:1 to 1:100 w/w MAP:polymer. Foreach MAP: polymer weight ratio 45 
composition and for each total amount of mixture, the time of heating necessary to achieve the desired 
degree of amorphization must be checked. Examples of MAP:polymer weight ratio compositions, of heating 
temperature and time will be given later. 
The resulting heated mixture of MAP and swellable polymer can then be forced through a sieve to 
50 eliminate possible aggregates and subsequently mixed in any mixing device to guarantee further &o 
homogeneity. The resulting powdered MAP-polymer mixture can be used to prepare any desired solid 
dosage form (e.g. tablet, capsule, etc.) with or without the addition of any of the common excipients used in 
pharmaceutical formulations. 
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3. Swelling of the polymer with e solution of MAP and subsequent drying. 

A solution of MAP of desired concentration (in any of the common solvents for MAP , e.g. methylenecnlor- 
ide, chloroform, acetone, etc.) is prepared and subsequently poured over e predetermined amount of any or 
combination thereof of the weter-insoluble swellable polymers aforementioned; the resulting swollen 
s powder is subsequently dried with eny convenient epperatus. The volume of MAP solution which can be 6 
loaded on the chosen weight of polymer should be of any value up to the maximum swelling volume of the 
polymer in thet particular solvent. The process of swelling can be carried out with any suitable apparatus. 
For example one can add the correct volume of MAP solution to the chosen quantity of swellable insoluble 
polymer in a mortar, mix thoroughly and subsequently dry the resulting swollen powder in e vacuum oven; 
10 or one can place the desired quentity of swellable Insoluble polymer in the glass flask of a rotating 10 
evaporater, add the correct volume of MAP solution and heat the resulting swollen polymer until It becomes 

d Weight ratios between MAP and the polymer which can be obtained by the swelling method can vary from 
1:0.1 to1:100w/wMAP:polymer,preferablyfrom1^ 
15 solvent-polymer system the maximum amount of MAP which can be loaded in the polymer is limited by the 16 
solubility of MAP in that solvent and by the swelling volume of the polymer in that solvent. In any case, for 
each solvent-polymer system, by varying the quantity of MAP loaded, one can achieve a degree of 
amorphization (0-1 00%) of MAP sufficient to sensibly increase the dissolution rate or the transformation into 
a higher energy form. Examples of MAP:polymer weight ratio composition, of MAP solution volumes and of 



20 polymer weightwlll be given later on. , , HtKr „,,„ K£ . 

The MAP-polymer mixture resulting from the swelling and drying process can then be forced through a 
sieve to eliminate possible aggregates and subsequently mixed In any mixing device to guarantee further 
homogeneity. The resulting powdered MAP-polymer mixture can be used to prepare any desired solid 
dosage form {e.g. tablet capsules, etc.) with or without the addition of any of the common excipients used in 
25 pharmaceutical formulations. . 

The amount of the MAP/polymer system of the invention which is administered to a subject will depend 
upon a variety of factors including the condition to be treated and the age and condition of the patient 

TTie following non-limiting examples illustrate some methods of making the preparations of the present 
invention. 
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2 giSm of crystalline MAP and 6 gram of cross-linked PVP were mixed with a suitab e mixer , subsequently 
placed in an automatic mortar mill and ground for 3 hours. The resulting MA^ss-hnkec^ PVP sys tern was 
then sieved to 260 pum range and subsequently mixed with a suitable mixer. This powdered MAP/ 
35 cross-linked PVP system could then be incorporated in any desired solid dosage form. 

^ffMAP/cross-linked PVP system described in Example 1 has been employed to prepare tablets having 
the following unitary composition: 

. MAP/cross-linked PVP ground system 200 mg 

• Cross-linked PVP «0mg 
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in which pure cross-linked PVP Is added only as a disintegrating agent 

The aforementioned ingredients were thoroughly mixed with a suitable mixer and subsequently 45 
compressed to tablets with a 1 3 mm flat punch compaction machine. 



50 



^^SfiP/cmsrttoke* PVP powdered system described in Example 1 has been employed to prepare 
50 capsules having unitary composition as follows: 

- MAP/cross-linked PVP ground system 200.0 mg 
-Cross-linked PVP 40.0 mg 

- Magnesium stearate 2.5 mg ^ 

55 

^0.7gram of crystalline MAP and 3.5 gram of cross-linked sodium carboxyn^ylc^lulosewere mixed with 
a suitable mixer, subsequently placed in an automatic mortar mill and ground for 3 hours. The resuWng 
MAP/cross-linked sodium carboxymethylcellulose powdered system was then sieved to 260 and 
60 subse^emly mixed with a suitable mixer. This powdered MAP/cross-linked sodium carboxymethylcellulose 60 
system could then be Incorporated in any desired solid dosage form. 
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Examples . , . , _ . , _ 

0 2 gram of crystalline MAP and 1.0 gram of cross-linked PVP were mixed with a suitable mixer, 
subsequently placed in the glass flask of a rotating evaporator and heated in an oil bath at 21 5°C for 45 
minutes, under a nitrogen flow. . . 

6 The resulting MAP/cross-linked PVP system was then sieved to 260 pm and mixed with a suitable mixer. 
This powdered system could then be Incorporated in any desired solid dosage form. 

^^ P |(^fp/cross-linked PVP system described in Example 5 has been employed to prepare tablets having 
10 the following unitary composition: 

- MAP/cross-linked PVP heated system 300 mg 

-Cross-linked PVP 60 mg 

15 in which pure cross-linked PVP is added only as a disintegrating agent. The aforementioned ingredientswere 15 
thoroughly mixed with a suitable mixer and subsequently compressed to tablets with a 13 mm flat punch 
compaction machine. 

20 ^5 gram crystalline MAP were dissolved in 100 ml methylenechloride; 20 ml of this solution were poured 20 
over 5 gram of cross-linked PVP, under gentle mixing in a mortar. The resulting swollen MAP/cross-linked 
PVP system was then dried in a vacuum oven, at 60°C, for 2 hours. The resulting dried powder was then 
sieved to 260 »on and subsequently mixed with a suitable mixer. This powdered system could then be 
Incorporated in any desired solid dosage form. 
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£X ^ P MAP/cro9s-linked PVP system described in Example 7 has been employed to prepare, by meens of a 
1 3 mm flat punch compaction machine, tablets having the following unitary composition: 

30 -MAP/cross-linked PVP (swelling system) 300 mg 30 

Example 9 
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*TteMAP/cross-linked PVP powdered system described in Example 7 has been employed to prepare 
tablets having the following composition: 

. MAP/cross-linked PVP (swelling system) 600 mg 
. Microcrystalline cellulose PH-101 150 mg 

• Magnesium stearate 6 m 9 



40 



40 '7/i vitro" characteristics of map-swettable polymer systems 

1. Differential scanning calorimetry data c vaf ™ioc i *md a 
The D.S.C. (T.A. 3000, Mettler) data relative to the preparations by grinding described in Examples 1 and 4 

45 "l^pLrilf^ data with the D.S.C. analysis of the pure MAP and ^^^^^^^ 45 
possible to observe that in the case of the ground mixture (1:3 w/w) of MAP and chinked PVP at three 
hours of grinding there is a 60% reduction of the original heat of fusion and the shHting of the Wal 
melting point (205.6*0 to a lower value (19m In the case of the ground mixture (1:5 w/w) of MAP and 
cross-linked sodium carboxymethylcellulose, after 3 hours of grinding there is a 50% degree of 

50 m^WaJiL ^ MAP/swellable polymer system (Example 5) made by heating are also shown in Table I: 

there is a practically complete amorphlzation of MAP. 
In the case of the MAP system prepared by swelling the cross-linked PVP with a solution of MAP in 

methylenechloride (Example 8) there is no reduction of heat of fusion, but a lowering of the original melting 
65 point 

2. Solubility data . . , 
The solubility (saturation concentration) of the MAP/swellable polymer systems was measured by placing 

an excess amount of the powdered systems, equivalent to 50 mg of MAP. In flasks containing 50 ml of pH 5.5 
60 buffer solution, at 37 8 C; the flasks were placed in a shaking thermostated apparatus ; and ahquots o^mplB 
solutions were taken by filtering through e Mllllpore membrane; concentration of MAP in the filtered aUquot 
was determined both by spectrophotometry (SP8-100, Pye Unlearn), after dilution with methanol, and by 
HPLC (column: Spherfsorb S30DS2, Phase Sep.; mobile phase: acetonitrile/water 70/30 v/v; flow rate: 1 
ml/min; U.V. detection, X - 242 nm). after dilution with acetonKrile. 
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As shown in Table II. a relevant Increase of the MAP solubility values is achieved, elso at very short times. 

interesting to observe that at five minutes MAP concentrations dissolved from the polymeric systems are 
even lO-IOOtimeshigherthenfromcrystelllneMAP. 

5 

3. "Continuous Flow" dissolution data . „, 

"Continuous Flow" dissolution of tablets of the MAP/swellable polymer systems was measured by placing 
the tablets in a thermostated beaker, containing 1 50 ml of pH 5.5 phosphate buffer solution at ^TC, 
maaneticallv stirred. The sample solution was continuously pumped (via a perystalttc pump, Watson- 

then pumped back into the dissolution beaker; concentrations of MAP were also checked by ^.The 
diction rates registered in "sink" conditions. I.e. up to MAP concentrations not higher than 20% of MAP 
solubility, are reported in Table III. . 
The dissolution rates of the MAP/swellable polymer systems are ver much h| 9 he ;;* a "™* „ 
,5 co^S Swet and of the mixture of ground crysta.line MAP and ^^^L o^on 
stress the relevence of MAP loading on/in swellable polymers induced by any of the three preparation 
methods {grinding, heating, solvent swelling) described by this invention. 

by™ procedures described in the previous paragraphs has been checked and compared w.«ithat of MAP 
^rnacommercialformulationandfromaphysical mixture consisting of MAP an ^ cross-lmted PVP 

To this aim the above mentioned formulations have been administered (oral route crossover design) to 6 
Ko.^rHnnr(m8la and female 9-13 kg weight) not fed for 17 hours before and for 4 hours after treatment At 

ext^S^ 

Chromatographic separation (column: Uchrosorb RP 18 Merck, mob.le phase - methanol, water (75.25 v/v), 
30 flow rate 1 ml/min) and UV (242 nm) detection. commercial 
In a first study, dogs were treated (oral route, cross-over design) with 250 mg of MAP in a ~mmeraai 
formulation and with cross-linked PVP loaded with MAP (50 mg) by the cognnding, solvent swelling and 

^eTa'SS 

as MApiross-Snked PVP are comparable with or even higherthan those produced by commercial teblets at a 
w«-Sm« Woher Also the AUC values (7 hours) confirm the highly enhanced bioavailability of MAP 

JomtheMA?/^ 

m ™^nfZffiogs were treated (oral route, cross-over design) with tablets prepared using a physical 
ao m^uraTl 3 w^) o MAP (50 mg) and cross-linked PVP separately ground (3 hours) and wrth tablets 

SsTnked PVP The data obtained and reported in Teble V show that oral treatment with MAP/cross-l.nked 
PvTaySe n Ss about a remarkab.e Increase of plasma levels and AUC (7 ^ours) compared with those 
after oral administration of the physical mixture of MAP and cross-lmked PVP. conclude thatthe 

« From these flndinas and from the in vitro studies previously reported. It Is possible to conclude thattne 

MAP^e^ 

dissolution characteristics of MAP and to enhance ita bioavailability. 
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TABLE I 

Differential Scanning Calorimetry Data of Various MAP/Swellable Polymer Systems. 
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MAP preparation 



Pure crystalline MAP 

Micronized pure MAP 
(3 hours of grinding) 

MAP/cross-linked PVP 
1 :3 system 
(grinding method) 
Example 1 

MAP/sodium Carboxy- 
methylcellulose-cross- 
llnked 1:5 system 
(grinding method) 
Example 4 

MAP/cross-linked PVP 
1 :5 system 
(heating method) 
Example 5 

MAP/cross-linked PVP 
1:5 system (solvent 
swelling method) 
Example 7 



Melting 
PointX 



205-206 



2053 



195.9 



Heat of 
Fusion 
Jig 



88.003 



82.798 



33.1 



% Residual 
of Original 
Heat of 
Fusion 

100% 



94.1% 



37.7% 



204.4 



44.6 



50.6% 



195.2 



TABLE II 



~0 



85.4 



97.1% 
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Solubility Data (mcg/ml) of Various MAP/Swellable Polymer systems (ph 5.5 phosphate buffer solution, at 
37°C). 
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MAP preparation 



Pure crystalline MAP 

MAP/cross-linked PVP 
1 :3 system 
(grinding method) 
Example 1 

MAP/cross-linked PVP 
1 :5 system 
(heating method) 
Example 6 

MAP/cross-linked PVP 
1:5 system (solvent 
swelling method) 
Example 7 



Smin 
<0.04 

2.26 
3.83 
1.00 



Time 
ISmin Ihr 
0.32 0.68 



3.08 



6.10 



1.61 



2.90 



4.76 



6hrs 
1.00 

5.28 
3.28 
2.04 
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TABLE HI 



Dissolution Rate in "Sink" Conditions of Various MAP/Swellable Polymer Systems (continuous flow method, 
pH 5.5 phosphate buffer, at 37°C). 



MAP preparation 



Dissolution Rate 
mgimin 
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Commercial Tablet 8 
(containing 250 mg crystalline 
MAP) 

1 :3 w/w Physical Mixture b of 
ground crystalline MAP and 
ground cross-linked PVP 
(3 hrs of grinding) 

1 :3 w/w MAP/cross-linked PVP 
System b , prepared by grinding 
for 3 hrs (preparation of 
Example 2) 

1 :5 w/w MAP/cross-linked PVP 
System b , prepared by heating 
(preparation of Example 6) 

1 :5 w/w MAP/cross-linked PVP 
System b , prepared by solvent 
swelling (preparation of 
Example 8) 



0.144 



0.041 



0.428 



0.500 



0.530 



10 



16 



20 



25 



• The commercial tablet unitary composition was: 250 mg of crystalline MAP; 1 2 ^^^^^ a 
mg of Corn Starch, 22.50 mg of linear polyvinylpyrrolidone, 31.25 mg of Sodium carboxymethyl starch, 5 mg 
of magnesium stearate. 35 
35 b System containing 50 mg of MAP. 



8 



GB 2 153 677 A 



8 



TABLE IV 

Plasma MAP Concentrations (ng/ml) Determined by HPLC Method from Bioavailability Studies on Fasted 
Beagle Dogs (Mean values and standard errors relative to six dogs). -** 
5 5 

Preparation 

MAPfcross-linkedPVP* MAPI cross-linked PVP° MAPIcross-linked PVP* 
Time(hrs) Commercial* 1:5 wlw System 1:5 wlw System 1:3 wlw System 

10 Tablet (heating method) {solvent swelling (cogrinding method) 10 

method) 

1 x 250 mg 1 xSOmg ixSOmg 1 x 50 mg 

1 12.94(2.80) 19.16(6.35) 23.48(5.50) 94.65(39.66) 

15 15 

2 20.33(7.49) 14.00(2.52) 41.38(13.62) 69.21(19.93) 

4 26.73(18.48) 10.72(1.95) 16.06(4.87) 34.96(16.46) 

20 7 9.51 (2.94) 8.74 (3.74) 8.52 (2.61 ) 1 1 .63 (2.73) 20 

AUC°(0-7hrs) 

meg x hr/ml 1 24.5 (48. 1 ) 80.07 (9.42) 1 38.50 (32.30) 303.31 (83.52) 

25 8 Commercial tablet unitary composition was as follows: 250 mg of crystalline MAP; 1 21 .25 mg of lactose; 25 
60.00 mg of corn starch; 22.50 mg of linear polyvinylpyrrolidone; 31.26 mg of sodium carboxymethyl starch; 

5 mg of magnesium stearate. 

b Tablets were prepared as shown in Example 6. 
c Tablets were prepared as shown In Example 8. 
30 d Tablets were prepared as shown f n Example 2. 30 
e Area under the plasma MAP concentration-time curve. 

TABLE V 

35 Plasma MAP Concentrations (ng/ml) Determined by HPLC Method from Bioavailability Studies in Fasted 35 
Beagle Dogs. (Mean values and standard errors). 

Preparation 

Control Tablet 9 MAP cross-linked PVP 6 

40 Time (hours) (Physical Mixture 1 :3 1:3 wlw 40 

wlw ground MAP ground (by cogrinding) 

cross-linked PVP) 

Mean of five dogs Mean of six dogs 

2 xSOmg 2x50mg 
45 45 

1 9.71(3.91) 86.67(41.81) 

2 13.24(6.62) 95.99(29.41) 

50 4 31.19(14.30) ^ 79.58(44.58) 60 

7 11.01(2.80) 25.41(9.10) 
AUC^O^hrs) 

55 meg x hr/ml 123.57(35.45) 467.7(150.11) 55 

a Control tablets unitary composition was as follows : 200 mg of physical mixture 1 :3 w/w of MAP and 
cross-linked PVP ground separately for 3 hours, 40 mg of cross-linked PVP alone as disintegrant. Each dog 
was given two tablets containing each 50 mg of MAP. 
60 b Tablets of MAP cross-linked PVP system were prepared as shown in Example 2. Each dog was given two 60 
tablets containing each 50 mg of MAP. 

c Area under the plasma MAP concentration - time curve. 
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CLAIMS 

1. a process for loading a water-swellablewateM^^ 
acetate (MAP) which process comprises: e 
5 (a) preparing and grinding a mixture of a said polymer and MAP; and/or Bh , ltll * 

b (i)prepa^ g emixtureofasaidpo^ 
subiected in step (ii) and MAP and (ii) heating the mixture uptothe melting temperature of MAP; and/or 

SSling e said Jolymer with a MAP solution cepsble thereof and drying the resulbng swollen 

10 ^Tp^^ 10 

1 'I!* Crocess according to claim 1 or 2 wherein two or more wateNnsoluble polymers capable of swelling 
20 P TT P r a Sceutica. composition comprising a wrter-swe.leble weter-insolubte polymer loaded wHh 20 

MAPa r P hi^ 



a. M process IUi luauiny a ---- ■ ' 



15 



8. 

P Access for loading a water-swellable water-insoluble polymer with MAP, said process being 



8 and 9. 
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